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Mo Ka radiation 
li = 0.30 nun 4 
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Absorption correction: refined from 
AF (XABS; Parkin et al 1995) 
T m ,„ = 0.703, r m „ = 0.999 
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Refinement 

R[F 2 > 2a(F 2 )} = 0.071 

wR(F 2 ) = 0.155 

S = 1.09 

9064 reflections 



463 parameters 

H-atom parameters constrained 
Ap max = 0.54 e A~ 3 
A/> mi „ = -0.49 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.006 A; 
R factor = 0.071; wR factor = 0.155; data-to-parameter ratio = 19.6. 

The title compound, C2oH 17 N 3 0 2 S2, crystallizes with two 
molecules in the asymmetric unit. The pyrrolodine rings have 
envelope conformations in both molecules, the N atoms 
deviating by 0.574 (3) and 0.612 (2) A from the mean planes 
through the other ring atoms. The T-methyl and 4' -phenyl 
groups on the pyrrolidine rings are substituted in equatorial 
positions. In the crystal, molecules are linked into a three- 
dimensional network by N— H- ■ O, N— H- ■ N and C— H- ■ O 
and N— H- ■ -n hydrogen bonds. 

Related literature 

The spiropyrrolidinyloxindole ring system is a frequently 
observed structural motif in many of the pharmacologically 
relevant alkaloids, see: Hilton et al. (2000). For the biological 
activity of heterocyclic compounds, see: Chavan et al. (2001); 
Baldwin et al. (1994); Amal Raj et al. (2003); Okita & Isobe 
(1994); Mogilaiah et al. (2001). For puckering parameters, see: 
Cremer & Pople (1975) and for asymmetry parameters, see: 
Nardelli (1995). For the synthesis, see: Sampath et al. (2010). 




Experimental 

Crystal data 

C 2 oH 17 N 3 02S2 Monoclinic, C2/c 

M r = 395.49 a = 24.259 (6) A 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C9B-C14B ring. 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


N2B-H2B- 


■ 02A 


0.86 


2.17 


2.794 (3) 


129 


N6A-H6A- 


■ NIB 1 


0.86 


2.28 


3.083 (3) 


156 


C4B-H4B- 


•ol4 u 


0.98 


2.36 


3.290 (3) 


159 


N6B-H6B- 


■ OL4 ul 


0.86 


2.18 


2.836 (3) 


133 


N2A-H2A- 


■ 'Cgl" 


0.86 


2.95 


3.806 (3) 


170 


Symmetry codes: (i) x 


-i.y + iz; (i 


) x + hy- 1. z; 


(iii) -x + i,y-i, 


-z + h Ov) 


-X + i, -y + 


£.-*. 











Data collection: SMART (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: PLATON (Spek, 2009). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GO2041). 
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l'-Methyl-4'-phenyl-2''-sulfanylidenedispiro[indoline-3,2'-pyrroKdine-3',5 M -l,3-thiazolidine]-2,4 M - 
dione 

S. Natarajan and R. Mathews 
Comment 

Heterocyclic compounds are of interest because of their diverse biological activities (Chavan et al., 2001; Baldwin et 
al, 1994). Some received considerable attention because of their potential antimicrobial activity (Amal Raj et al., 2003), 
especially indoles and spiroindoles, which play important roles in medicinal chemistry (Mogilaiah et al, 2001). The 
spiropyrrolidinyloxindole ring system is a frequently observed structural motif in many of the pharmacologically relevant 
alkaloids (Hilton et al., 2000). The derivatives of spirooxindole possess wide range of biological properties such as antimi- 
crobial, antitumoral, antibiotic agents and inhibitors of human NK-1 receptor (Okita & Isobe, 1994). 

The title compound (Fig. 1) crystallizes with two molecules (A and B) in the assymetric unit. Both these molecules 
contain a central of pyrrolidine ring, which is connected by two spiro junctions at the atoms CI and C8 to a thiosolidine and 
oxindole rings, respectively. The pyrrolidine rings adopt an envelope conformation in both the molecules and the atoms N 1 A 
and NIB deviate -0.574 (3) and -0.612 (2) A, respectively from the mean plane defined by the atoms CI, C2, C3 and C4. 
The other two substituents, the phenyl ring and methyl groups are oriented equatorially to best plane of the pyrrolidine rings. 

The dihedral angles between the pyrrolidine ring and the oxidole and the thiosolidines moieties are 84.7 (1) and 88.2 (1)°, 
respectively for molecule A and 81.8 (l)and 90.0 (1)°, respectively for molecule B. The packing diagram of the title molecule 
viewed down b axis is shown in Fig. 2. The molecules are linked to form a three-dimensional network by N-H O, N — H - N 
and C — H - 0 intra and intermolecular hydrogen bonds. In addition there is an N — H— n weak interaction, Table 1. 

Experimental 

A mixture of 5-benzylidene-2-thioxo-l,3-thiazolidin-4-one (1 mmol), isatin (1 mmol) and sarcosine (1 mmol) were taken up 
in 20 ml of aqueous methanol and refluxed for 8 h on a water bath (Sampath et al., 2010). The resultant product was subjected 
to column chromatography to yield the title compound and it was crystallized using methanol by slow evaporation method. 

Refinement 

H atoms were positioned geometrically and refined using a riding model with C — H = 0.93 A for aromatic H, 0.97 A for 
methylene, 0.96 A for methyl H atoms and for aromatic N — H = 0.86 A. The U[ so parameters for H atoms were constraned 
to be 1.5Ueq of the carrier atom for the methyl H atoms and 1.2Ueq of the carrier atom for the remaining H atoms. The 
thermal and bond length parameters of the phenyl rings indicate that these rings are quite mobile. 
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Figures 



Fig. 1. ORTEP diagram of the title molecule with the atom numbering scheme. Displacement 
ellipsoid are drawn at 30% probability level. H-atoms were removed for clarity. 



Fig. 2. Packing diagram of the title compound viewed down the b axis. Dashed lines indicate 
the intra and intermolecular interactions between the molecules. 



1 l -Methyl-4'-phenyl-2"-sulfanylidenedispiro[indoline-3,2 l - pyrrolidine-3',5"-1,3-thiazolidine]-2,4"-dione 



Crystal data 




C 2 oH 17 N 3 02S 2 


F(000) = 3296 


M,. = 395.49 


D x = 1.372 MgnT 3 


Monoclinic, C2/c 


Mo Ka radiation, X = 0.71073 A 


a = 24.259 (6) A 


Cell parameters from 9064 reflections 


6 = 13.359 (3) A 


6 = 1-28° 


c = 23.628 (5) A 


H = 0.30 mm -1 


(3 = 90.418(7)° 


7=293 K 


K=7657 (3) A 3 


Lath, yellow 


Z= 16 


0.45 x 0.38 x 0.24 mm 


Data collection 




Bruker SMART APEX CCD area-detector 


9064 independent reflections 


diffractometer 


Radiation source: fine- focus sealed tube 


6169 reflections with / > 2o(7) 


graphite 


R int = 0.000 


co scans 


©max = 28.0°, 9 m ; n = 1 .7° 


Absorption correction: part of the refinement model 




(AF) 


A = -31^32 


(XABS; Parkin et al. 1995). 




r min = 0.703, J max = 0.999 


£ = 0^17 
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9064 measured reflections 



/=0->31 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.071 
wR(F 2 ) = 0.155 
S= 1.09 

9064 reflections 
463 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.0495P) 2 + 12.055P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

1-3 



Apmax = 0.54 e 
Apmin = -0.49 e A 



-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 




S1A 


0.07844 (3) 


0.44292 (5) 


0.10629 (3) 


0.03707 (18) 


S2A 


-0.03750 (3) 


0.44370 (7) 


0.06515 (4) 


0.0536 (2) 


OlA 


0.06586 (9) 


0.70694 (15) 


0.16755 (9) 


0.0470 (5) 


02A 


0.20088 (10) 


0.4378 (2) 


0.07926 (13) 


0.0761 (8) 


N1A 


0.19449(11) 


0.6383 (2) 


0.14698 (13) 


0.0626 (9) 


N2A 


0.17752 (12) 


0.5500 (2) 


0.00962 (13) 


0.0627 (8) 


H2A 


0.1866 


0.5146 


-0.0192 


0.075* 


CIA 


0.10975 (11) 


0.5525 (2) 


0.13913 (12) 


0.0336 (6) 


C2A 


0.15768 (11) 


0.6004 (2) 


0.10277 (13) 


0.0417 (7) 


C3A 


0.19671 (15) 


0.5637 (3) 


0.19186(17) 


0.0696 (11) 


H3A1 


0.2116 


0.5920 


0.2265 


0.083* 


H3A2 


0.2190 


0.5068 


0.1809 


0.083* 


C4A 


0.13652 (13) 


0.5336 (2) 


0.19913 (13) 


0.0442 (7) 


H4A 


0.1202 


0.5828 


0.2248 


0.053* 


C5A 


0.06213 (11) 


0.6272 (2) 


0.14331 (12) 


0.0348 (6) 


N6A 


0.01560(9) 


0.59483 (18) 


0.11580 (11) 


0.0411 (6) 


H6A 


-0.0125 


0.6335 


0.1117 


0.049* 
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0.078 


* 




I I 1 cc 
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0.7187 


0.1551 




0.152 


* 
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0.5443 (3) 


0.09865 (17) 
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* 




Atomic displacement parameters 
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0.138 (5) 


0.137(4) 


-0.049 (3) 




-0.032 (3) 


0.063 (4) 


C16A 


0.063 (2) 


0.0434 (19) 


0.0368 (17) 


-0.0033 (16) 
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0.0004(19) 


C19B 
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Geometric parameters (A, °) 



SI A — C7A 


1.733 (3) 


SIB— C7B 


1.728 (4) 


S1A— CIA 


1.820 (3) 


SIB— CIB 


1.826 (3) 


S2A— C7A 


1.636 (3) 


S2B— C7B 


1.625 (3) 


OlA — C5A 


1.213 (3) 


01B — C5B 


1.214 (3) 


02A— C8A 


1.232 (4) 


02B — C8B 


1.210 (4) 


N1A— C3A 


1.456 (4) 


NIB— C15B 


1.462 (4) 


N1A— C15A 


1.458 (5) 


NIB— C3B 


1.462 (4) 


N1A— C2A 


1.460 (4) 


NIB— C2B 


1.466 (3) 


N2A— C8A 


1.346 (5) 


N2B — C8B 


1.353 (4) 


N2A— C9A 


1.406 (4) 


N2B — C9B 


1.394 (4) 


N2A— H2A 


0.8600 


N2B— H2B 


0.8600 


CIA— C5A 


1.530 (4) 


CIB— C5B 


1.525 (4) 


CIA— C4A 


1.575 (4) 


CIB— C2B 


1.580(4) 


CIA— C2A 


1.586 (4) 


CIB— C4B 


1.581 (4) 
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Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the C9B-CUB ring. 
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C4B— H4B-01A" 0.98 

N6B— H6B -01A m 0.86 

N2A— H2A-Cgl iv 0.86 
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2.794 (3) 
3.083 (3) 
3.290 (3) 
2.836 (3) 
3.806 (3) 



D—R-A 

129 

156 

159 

133 

170 



Symmetry codes: (i) x-l/2, y+l/2, z; (ii) x+1/2, y-1/2, z; (iii) -x+1/2, y-l/2, -z+1/2; (iv) -x+1/2, -y+V2, -z. 
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